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4$i§¥6-4 17 7 3 



m^m2] TJVtl^J&^^i}^. NH4 OH. NaO 

H. KOH, nU> ( [ (CH3 ) 3NCH2 CH2 O 
H] OH) :^^ZS:in^<Dm'^^f)^^fS.^m^DMt{^ 

^ai-mmwL 10 
[is*«3] wi^itmf)^. -CH2 P03 H2 ^mit 

f)^^f3:^. m^m3\zmm(D^m»ojL-/\mmm. 

N, N' , N' -mmk. h^>X-l, 
^^V7^y-N, N, N' -N' -raS^^, N, N- 
V (bFn4^x;i/X^;W ^UvX 1, 3-i^7^y 
:?^D/1>-2-:t-;>-N, N, N' . N' -B3|^S, 

i^X^l/^hUT^ >-N, N, N' , . -H 

v7a>-N, N' -x:/Dfcf:t>K. N-XHn:^S/ 
X?;^X?lx>i^75>-N. N' , N' -Hl^ffi, if 
Un-;i/X-x;i/>^7^>-N, N, -N' "izgg^ 

^=^itp<5^W>S^7^>-N, N. N' , N' -Eg 30 

mm. t Hn:t^'>x5^;M5y-»K> -f^y-m 

I. 2-v7^/-N. N, N' . N' -Izg»K> Xh 
UPZB^K. xhUnHy^Dtf:t>^, hUx^l^>'r 

m> 4, 7->^:7xx;i.-2, 9-i^;?t5^;i/-l. 10 
-7x:f>hnU>, 4, 7-v7xx;w-l, lo- 
7x:^>hDUX 4, 4' -h:x {i^:^^)V7^J) 
i^7xx;|/7^>. N-'>^>y-f;i/-N-7xx;i/tH 
□+:/;i/7^>, N- v:ft-Y;l/-N-7xx;Vt KD 
=*^'>;i/7^X 3. 3' -HX [N, N-i; (l^iVJp^ 4^ 

;v>'^U7xD>-8-pt^i^>-f ^yziss. 1- 

(1 KD^^'>-4-^5^;^-2-7xX;i.7y) - 
2--ryh-)V-4-7.JVy:i->m. 2, 5-i^i7nn 
-3, e-i^tHn^^S^-p—^^y^yX i^7>9^ 
tfU;i/pC^>. 1- (2-fcHD^'>7^/) -2-~t:H 
□ *v^>if>, 2. 2' -^^tfUv';!/, oz^-jy- 
3, 3' ->^*;^3P+>';i/-N, N' -mmm. 2-y 



(1) HC 1 +H2 O2 +H2 O 



2. 2' -tf'^^l/it+lJ-V^UX 3, 3' -i^ (N- 

^i/-f>. :/>iuyu^yi?K. 2, 9->^/^;v-i, 1 

0- 7x:|->hDU>. 0 -XKD7xX>l|/7;l/y> 

7'Dfc!;i'7^y) 7xy-;k 2-xhny-5- (N 
-x?;u-N-x;P7:t7'Dtrji/7^y) 7xy-jk 

2-kFD + S/-l- (2-t FP+5^-4-:^;i.7:t 

- 1 -:^7^;i/7y) -S-i-yh-Yty^K. 1- (2 
-tfU>^;i/7y) -2-:^7h-;K 2, 2' -2''- 

xhUDhUx^y-;k 4, 4, 4-hU7;i':tD- 

1- 7xx;^-l, 3-:/5'*>^:tX 2, 2, 6. 6 

3, S-^T^^^^i^r^-X 4. 4, 4 
-hU7;i':tn- 1- (2-7U;W -1, 3-^^^ 
1, 1, l-h»J7;P:rD-2, 4-'^>^'* 
4, 4, 4- hU7;U:tD- 1 - (2-5^XX 

;w -1, 3 -:/^^>^t>*5^r;c:n^cDig'&ft:6i6 

1 {C|B«0¥3Sfr^7x-/\ja9iflSo 

6 ] ^mm±m(DmMmf)^. l - 2 O O mg/ u 

[tt*«7] pH5-7(7)^K^SS4'fC> S^X^'l^^hU 

J1/-8, 8' ->^x;V7^H. 4-i7nn-6- (2. 
4-i^t Hn+>'7xx;P7y) -l-tHP+i>^> 

*if>-2-X;i/7:t>K> 1 -7xx;i/-3><^;l/-5 
-tf'^ynx a, i3. r, 6 -•f'h^7xx;i'/J^;l/7 

^^>x^^x;^7:t>». 2, 4, e-hux (2-fcf 
Ui^;!/) - s - hU7v>*^^>;^^if;;i^^S«n:/t^* 

<<i:feia*5Vitt2aj&l±<Oji^«l30n-2 0 Oing/ 

mjRms] HC \ ^^z^/^rz\tHF^^t^. m^m 
7 icfs«sco¥3i^'i7x--/\jaia«to 

[0 0 0 1] 
[0 0 0 2] 

^ic, m^o)m»mt7)vi3^jitoym»mt\zi<mt^ 
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(3) 
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(2) Hz SO* +Hz O2 +Hs O 

(3) HF + H2 O 

(4) HNO3 +HC 1 

(5) HF + HNO3 +H2 O 



7)V:fy (6) NH4 OH + Hz O2 +H2 O 

Utt® (7) KOH + Hs O 

9ci»m (8) Cs H15NO2 4H2 O2 +Ha O 



CO 0 0 3] 7>ll/*'Jftift«t?gt*ViT«. 

[0 0 0 4] ±i!EL&^^S«?p-r«.;&i*t 20 

[0 0 0 5] Seir. IflifiHS 3-2 0 3 7 7^, #ra 
836 3 - 1 1 4 1 3 1^, !|$BB¥3-2 1 9 0 0 O-^fi: 
6t;t«fffi¥4-130 1 OO^S, +W-hS!lSSJD 

[0 0 0 6] Vt^Lfiifl^. rneffl?E*filB*<iB^1- 

tttC43V5T, !£5'TL'"b+ii'J»S©VK>&®T}i;4V». * 

«fM¥3 - 2 1 9 0 0 o-^tm^snTusi^x 
^7x3-;k ky;i.->>, bfD:#D- 

>-:?7S>E3»K&if©^fl:SiJ». #5£©^)S (.fctX 
«. Fe) ®®iFS:aiM-r5;i^tr*3l^Tf4Sim*«^ii6^ 
nfc©©, i!tj|^lClSL.Tffiffi^,a-^«fe#«S*tCSAb 40 
^t^^Cu, Nl, Zn, Alf3iE<r>4tm^\znVX 

CO 0 0 7] 

CilSS»9it-*&i6®#S*5J;Wffl] *«Wli«£* 

^^-^ X- Afflfflaatstift-r * n t s s w t f 5 . 

CO 0 0 8] *56l^lcJ;5¥i8fr'>x-Affljaaffitt. 



*oT, R«ia«f tC. >>x-ASS'\©*Sl©K«f^ 

CO 0 0 9] *5!i9fciS'i7x-Afflfflaise. ii£*7 
s®'v©as*)Sf£i^©Kif€'js!i««ic«if!i-r?)*v— 
ajsc±«ac#fcj;t>T. fie3iE®Ktt'>x-A«iaist 

7;!^* 'Jtt'i7x-Aj!iaJS®jR*©gm«3t£fe-&*fctt 

CO 0 10] Se.lC*^MIC*t^T«. =¥U-hM^m 
fJTSrttcioT, ac#iS©^Jttt*:eWc«5?*S!i* 

CO oil] $6fc*«Mfc*3t»Ttt, pH5~7©IB 

±i^Lfct^«®SS4«?£l6:i$ii-SCi:feT* 

5. 

CO 0 1 2] ^^^^ro-^x-AfflfflajacfcoviT 

!Kt7;P*'Jtt^i:*»SS*«tC;ft5*t. r©«'&® 
7;l'*'Jtt^^^tbT(i. NH4 OH. NaOH. Na 

OH, KOH, nu>^^zfz.n^(om-BiS3*^^f3.^m 
5. 

CO 0 1 3] *%Ml:*V^Ttt$S(CH2 O2 . Jftf® 

tt. 7;p*'JttJ«5>tJ;5->'Jn>xy5'>i^f^ffl®«l 
M?riJ*irXx 5^ >i^f^ffl{c: J: 5 -> >J 3 >'>x-Agffi 

CO 0 1 4] 7;V*UttlSK^^®#^rftttNH4 oh/h 
2 O2 /H2 OI^St^JlcT-SxtO. l~2 0aS5^*W 
SL.<, 36[cSfSL<tt, 1-1 oafl%-cab5. K 
itm(omiam.tLx\-io. 5-1 osaa^dWSL<. 

CO 0 1 5] *tt«lflfttT«. **^ffSL<fflVie.n 
S. K^teihSltt. >>x-A«ffi'N.®^M®®«fPffl£ 
WiiTS^^J'TftoT, =*^W~hSlI-e®ffi®^»**ffll'i 
en»?.. X^P->v?75>-N, N. N 
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5 

+-y->^75>-N, N. N' -N' -mmm. n. n- 
(t Ho^v;i'X^;w ^Uxx 1, 3 -5^75 y 
:/D;t>-2-:t-;L'-N, n, n' . n' -mmm. 

mm. x?i/>i;75>-N, n' x^i/> 

i^7^>-N. N' --yntf:t>^, N-xHn^^v 
X^;l/X^l/>>?7^>-N. N' , N' -HKK> 

Un-;i'X-T';i/i>7^>-N, N, N' -N' -ras^ 
A+1J-><5^U>>?75>-N. N, N' , N' -eg 
mm. t Kn+vx^;w^y=StS?. -i-^y-i^s. 

1, 2-v7^y-N, N, N' . N' -IZ3»K> xh 
UPHm XhUDZ:/Dt?:t>K. hUX^l/>x 

h^^>-N, N, N' , N" . N'*' . N'" -7^S^ 
m> 4, 7->^7xx;i/-2, 9-i^:^^)V-l, 10 
-7x:^>hDU>. 4, 7-i^7xX;P-l, lO- 
7x:f>hDiJX 4, 4' -fx (i^;*5"JI/7^/) 
>^7xx;i.7^x N-^>y-f;]/-N-7xx;i/t H 
□*v;i/7^x N-v:f^:^;i/-N-7xx;i/fcKn 

^i^)V7^>. 3, 3' -tfX [N, N-i^ 

7^y>^^;i'] y)ita±i-(y. 4-^^ 
;i^>^'J7xD>"8-^^i/>^^yz:@^ig. 
(i-t Ho4^>'-4-/5';i/-2-7xx;i/7v^) - 
2 -:^7^-;^-4-x;^7:^•>K, 2. s-s^i^on 
-3. 6->?t:KD:^->-p-'^>^/4^/X >?7>5^ 
tf'j;i^^3^X 1- (2-1: HD4^v7^/) -2-t:K 

p+i^'O-tfx 2, 2' -i^fcfUi^;!/. 

3. 3' N' -ESK. 2-7 

u;i/^:^:t+>'A, 3, 3' (N-;^;i/#=^>'>^5^;i/ 

2, 2' -fcf^>\/:t^-y-7UX 3, 3' -V (N- 

*;i/:}^^>';?^^;i/75/;?<^;i/) ^^-)i7.jvy:^yy 
^u^>. y;i/7'U^>^K> 2, 9-v^5";i/-i, 1 

0- 7x:^>hDU>> a-xhn7xx;|/7;i/V> 
2-xhny-5- (N-:/Dtr;i/-N-x;!/7:t 

::/Pif;i/75y) 7xy-;u, 2-xhny-5- (n 
-x5";p-N-x;i/7:tynhr;i/7^/) 7x/-;k 

2-t:HP^>^-l- (2-t:HP^>'-4-XJl/7;t 
- 1 -:^7^;l/7V^) -S-'i-yh-iy^m. l- (2 

-euy;i'7y) -2-:f7h-;p> 2, 2' - 2" - 

XhUPhUXi^y-;k 4, 4. 4-hU7;V:fP- 

1- 7xx;i.-l, 3-:/^^v:t>. 2, 2, 6, 6 
-'rh7>^^JU-3, S-^T'iS'^^ixrtX 4, 4, 4 
-hU7;P:tP-l- (2-7U;W -1, 3-^^^ 

1, 1, 1 - h'J7;P:ta-2, A-^>^^ 
4, 4. 4-hU7;l/:tP-l- (2-'5^XX 



(4) i|$Bg¥6-4 1 7 73 

X^l/>i^7^>-N, N, N', N'-xh7 + X 
X3}^>K) > :fe<tr;x5^U>i?7^>-N. N'-tfX 

[0 0 16] *5g93t;:*5ViTtt, ±m^mK±m^u^ 

[0 0 17] fci^«, NH4 OH (3 0%) : H2 O 
2 (3 5%) : H2 0= 1 : 1 : 1 0 (^ISJt) tCNT 
P OfSiEcD U >K^+V- MB* Smg/U h;i/5SffiS 

[0 0 18] ^Rm±m(DmiQm\t. 1-20 omg/u 

!y hJK^«H75W*b<. ^^Hjff^U<t5> 3-5 0 

20 mM3kfimmLm<. -i^. 1 0 0 omg/u ^ N;p*jS 

IffiS^^t^. K^K±^PJSiic7)'^x-A^ffiS4*«±(D 
[0 0 19] *^?go«?x-Affl«l31»ttt, 7;i/*Utt 

^ t)a)5?$n^^'5 [c'^x-A^ffl^c^^s®i^ji^s« 

Mfc«i$il$n, b>5>fe7;i/;^uei;fe^*lc^tt^f«MTa& 
Vio tfc:^^toT. llEl<^^c^?^i^fc<i:oTSfti5t^t<h7 

«§gfc:fev^Ttt. 7J^*'Jtt*^t^«^*:^cf^AT, phs 

[0 0 20] 

NH4OH(30%) :H2 02 (35%) : H2 O 

t^. Smri : 1 : 1 0-Q^^mkekW(OT)Vf3^}'& 

40 ^:iL-;\9mmt. rco7;i/:*?uft^7x-A«ia«tc3 

m<O^V-hn. ®NTPO. ©EDTPO. (3)EDD 
PO^. l\ag/^}vV)\^2m/^}vh)V. Am/ 

U^y h;i/^iIDL.fcth8a<^)^x-AM31*^*^fflL, S 
«CO®ffi»>x-A (CZ, Ni5^<y) Sr7 0t:coaEmT 
1 05MWtt»«l Oi>M*iJfeL> ftj*8&«*H:«b&o 

®NTPO:XhPhUX (>^^I/>*X4^>K) 
[0 02 1] 
[ftl] 

5{? 
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Hg O3 PH2 C 
Hg PHg C 



>NCH2 CH2 N<^ 



CH2 POj 



©EDTPO : X^l/>>?7^>-N. N. N'. N 

[0 0 2 2] 
[it 2] 

CHg PO3 H 
N^CHgPOgH 
CHg PO3 H 



H 



O3 PH2 C 



*(3)EDDPO : X5"U>>?7^>-N, N'-lfX (>C 

[0 0 2 3] 
[fk3] 



H 



:NCH2 CHg N: 



^HgPOgHg 



2m/ 1 



4m/ 1 



NTPO 

EDTPO 
EDDPO 



A- 1 



A-2 

B-2 
C-2 



A-4 

B-4 
C-4 



2ft/*# [0 0 2 4] 

^ jL-zmmmWi : lox: so 
mmm: io4^m 
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10 

a 1 g 





S fi 


MCL (xlO 








Dg/lit 


Fe 


A 1 


Zn 


N i 






0 


12 


9200 


120 


20 


5 




IS 


4500 


65 


22 


4 




1 


It 


4700 


130 


24 


6 




(A-l) 


IT 


4600 


100 


25 


2 


NTPO 


2 


(-) 


4700 


1.4 


(-) 


4 


(A-2) 


0.8 


4900 


1.8 


{-) 


3 




4 


{-> 


5100 


1.2 


(-) 


1 




(A-*) 


(-) 


5800 


1,0 


(-> 


5 




Z 


<-> 


5200 


o.o 


(-) 


7 


EDTPO 


(B-2) 


1.8 


4500 


0.9 


(-) 


3 


4 


(-) 


5000 


1.1 


(-) 


8 




(8-4) 


1.7 


4700 


1.0 


(-) 






2 


1.9 


4800 


2.7 


6.0 


4 


EDDPO 


(C-2) 


6.6 


4900 


2.7 


6.7 


6 


4 


2.2 


620D 


1.3 


H 


2 




(C-4) 


5.4 


6500 


1.4 


4.8 


6 






85 


8700 


190 


130 


lU 


68 


8000 


180 


110 


125 




» 1!^ 


0.6 


4.0 


0.1 







(-> nmmsiT 



T. (Fe. Al. Zn) ©'^/x-A^B'^ffiKS 
[0 0 2 5] ^i(l61&/1-T-Wi7;l/COH^36^«lCt)ViT'b 



[0 0 2 6] sec, i^'JriXDXyf'yifmmZ'D^^ 

±mmiiaizJ;:^WMm<Dt3i^^ZLti)mSf$n.nL. 

[0 0 2 7] 
[S2] 
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12 





NT P 0 


E D T P 0 


E D D P 0 




$tt)&Dg/llt 


1 2 


1 2 


1 2 


(A/20:») 


120 lis 


110 123 


125 121 


120 



NH4 OH (3 0?«) : Hz Oj (3 5%) : Hz 0** 
^FSltfPl : 1 : 5TafeSfi£**fr07;P*'Jft*SjS 

ao+l—hSlJ. (D2-7U;i'v':t+->A, ©2, 2' 
-f'^>V'':t4^-9-7U>. ®1- (2 -lfU-:J;W77) 
-2-i-7h'-)V^^M. 10, 10 0, SOOmg/'J [0 0 2 8] 

y h;i^»linu&W- 1 0«©>i7x-Aj!!ia}K*ffifflU, ws] 

ffitt±Jf®iagl 5 0llili®CZNl!'>x-A*7 0"C©* 

» 3 & 

a»«NH^OH:HjOj sHjO-1: 1 i 5 



0»Mtt»^l 0»m*tfeViL, ttif^«*It 

m*S3{c^-r. 



% in ffi 




i 




£ (atou/co^ ) X : 


10" 


og/l 


Fe 


Al 


Zn 


Nl 


Cu 






0 


65 


310 


150 


70 


35 






10 


42 


250 


140 


42 


18 


2- 




100 


38 


238 


115 


3. 2 


10 






500 


30 


239 


82 


3. 0 


5. 2 


(2) 




10 


52 


110 


83 


38 


33 




100 


B. 2 


16 


42 


42 


15 






500 


3. 1 


8 


45 


37 


14 






10 


18 


53 


40 


32 


18 


® 

1- (2-tfy'-^^i'Tt/) - 


100 


17 


10 


1. 2 


5. 1 


1. 2 


2- 




500 


10 


2 


1, 0 


4. 5 


0. 91 



HF (4 9%) : Ha 0;:>^$mTl : 1 0 OTfe^K y'hy 7. )Vy:t >m^ 1 0 Om/^) y h)VmMbrcm 2 
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13 

10 0 2 9] 



: HgO^l : 100 



14 



* [S4] 



^ m M 


□ 8/K 


^SmSmL (atC3s/eo2 ) x 1 qIO 


Fe Al Zn Ni Cu 


ML 

a, 0, 7, s-f-h^y^^f^ 


0 

100 


1, 3 5. 8 3. 2 1. 1 12 
1, 2 6. 2 3. 0 0. 92 0, 3 1 



3'J> (5%) : H2 02 (3 5 96) : Hj OTjt^SIJt 
Tl : 5 : 3 0T*SSe**fr©7;i/*U14*SfjR'>x 

SlJ. ©X^^U^v'TS^-N. N, N' . N' -f h7 

m 5 



JKing/ 'J V 5 OBg/iJ 'J h;Vi:(S>* 5 0 

[0 0 3 0] 

CiS5] 



s 



iitm«t3 'J > : H J 0 2 rHjO-l : 5: 30 



S fia «l 


D8/I 


^S3S|gaiE CatcaB/0fl2 ) x 1 Ol^> 


Fe Al Zn Ni Cu 




0 


82 280 56 83 31 




100 


0. 91 3. 1 1. 2 5. 1 0. 91 




100 


1. 3 5. 3 0. 93 4. 0 0, 82 


(3)+® 


®5D 
®5 0 


0. 88 4, 0 0. 81 3. 2 1. 3 



iW^xg^v-^v'ysv-N, N. N' , N' -T-h'y^ 
S^-TH 1 S^J-*^** 3 IC. SUnaS 1 ~ 2 0 Gag/ 

[0 0 3 1] 7;u*'Jtt*sSjS. Ktt*Sfffltic^lrasn so 



iiJS-CH, PO3 Ht S^O^ifiJCWr^'J^K* 

6a!g®+U— hJW (NTPO. EDTPO, EDDP 

O, EDTA {X^U>z^75.>mmm) . NTA (X 
h'jn=»^ . CyDTA (h7>X-l. 2-v'i' 

a-^^D-yy'TS.y-N. N, N', N'-aatPK)) 
g3 5 X) 'v^-it 1 O-^mol /U >y h;HBSC&SJ;5 
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15 

[0 0 3 2] ^<D^, &A<ommi:, 1 H, 1 0 

e, 2 0 0. 3 0 H*6t5t4 0Bra^ffl (2 5'C) O 

«®ffifiSlt*t. n'J>0. 1%, jaK{b*3!l4%tc;ft«. 

, 7 oncffljaaiTi o^M, v'j3->>? 

[0 0 3 3] #e.nfci^^iK*£0 2{C^1-. 
e.fc)!)^-5J;5(C. =^^P-hS5*iEDTA, NTA, Cy 
DTA®S^tt, ^l^-hJPMJBft, lO0at>U2O 

iS<«:5. cniC^LT. 'J>K»©+^-h9l (ED 
TPO. EDDPO. NTPO) CO«-&tC*tiTtt. 4 

[IS1] 



(9) #ii¥6-41773 

T, »#©i';i'-:7'«ft;^«S>t';c-CH2 pOs Ha 

(Ot^X<^tli. -tfitf^, -CH2 POj Hj 
[00 34] 

20 [S2] ^v-vnmm.(r>imBmt.m>'4ko>^-^4t 

[@2] 
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